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Definitions

Ammonia NitrogenAn inorganic form of nitrogen contained in fertilizers, septic system effluent, and animal wastes. Itis
also a product of bacterial decomposition of organic matter. Ammoitiagen becomes a concern if high levels of the
un-ionized form are present. In this form, it can be toxic to aquatic organisms. The presenec®oized ammonia is a
function of the ammonia nitrogen concentration, pH, and temperature. Conversiommaiamia nitrogen to nitrite
nitrogen by nitrification requires large quantities of oxygen which can kill aquatic organisms due to the lowered dissolve
oxygen concentrations in water. The lowest reported limit i¥F@n@/L. Any samples below @.éng/L arereported as
0.07mg/L or <0.G0 mg/L.

ChlorophyHa (Chla): Photosynthetic pigment found in all green plants and the main pigment in algae. The concentration
of ChlorophyHais used to estimate the amount of algae in surface water (MPCA). The lower the reading, the clearer th
water will be.

Secchi DisKSD) A measure of water clarity taken with a black and white disk lowered into the water until it disappears,
then raised until it barely appears and record a reading. The higher the reading, the clearer the water will be.

TemperatureA specific degree of hoéiss or coldness as indicated on or referred to a standard scale.

Total Phosphorus (TR:nutrient essential to the growth of all organisms and commonly the limiting factor in the primary
productivity of surface water bodies. Total phosphorus inclutiesamount of phosphorus in solution (reactive) and in
particle form. Agricultural drainage, wastewater, and certain industrial discharges are typical source of phosphorus ar
can contribute to the eutrophication of surface water bodies (MPCA). The kheeeading, the clearer the water will

be.



Trophic Levels

Trophic State IndexA formula used to detrmine the Trophic Level of akde. Total Phosphoru€hlorophylaand Secchi
Transparency will each have an individU@phicLevel that allows the parameters to be compared to one another when
the actual values cannot be compared.

Oligotrophic:Clear waterpxygen throughout the year in thieypolimnion (area below the thermoclirar cold layer that
separates the upper mixed portion of the lake and the lower calm portion of the.laWéater may be suitable for an
unfiltered water supply. Salmon can occupgde lakes.

Mesotrophic:Water is moderately clear, increasing probability of lack of oxygen in the hypolimnion during summer. Iron
manganese, taste, and odor problems worsen. Walleye population may be predominant.

Eutrophic:The hypolimnion is withoubxygen the majority of the year. There may be problems with the macrophyte
plant population. Blugyreen algae blooms may occur. The water supply may have episodes of severe taste and odo
Only warm water fisheries are present. Nuisance macrophytgaedlooms, and very low transparency may discourage
swimming and boating.

Hypereutrophic: Dense algae and macrophytes present. Rough fish dominate the fish population. The possibilities ¢
summer fish kills exist.

Carlson Trophic State Inde(Carlson R.E. and J. Simpsoh996. ! / 22 NRAY Il 12 NQR& DdzA RS (2
Methods North American Lake Management Society.)

TSI <30 3040 | 4050 5060 6070 70-80 >80
Chla(ug/l)| <0.95 | 09526 | 2673 | 7.320 | 2056 | 56155 | >155
SD(m) >8 8-4 42 21 051 | 02505 | <0.25
TP(ug/L) <6 6-12 1224 2448 | 4896 | 96192 | 192384

Impairments and Standards

Under section 303(d) of the Clean Water Act, states, territories, and authorized tribes are required to develop lists of
impaired waters.These are waters that are too polluted or otherwise degraded to meet the water quality standards set
by states, territories, or authorized tribes. The law requires that these jurisdictions establish priority ranking far water
on the lists and develop TalttMaximum Daily Loads (TMDL) for these waters. A TMDL is a calculation of the maximum
amount of pollution that a waterbody can receive and still safely meet water quality standards. (United States
Environmental Protection Agency)

The Minnesota Pollutio€ontrol AgencyMPCAhas set the standards for Total Phosphorus, Chlorofatiylhd Secchi

Disk Depth for lakes in Minnesota. A lake must have a minimum set of data to prove that it is Impaired (not meeting th
MPCA standards) or Not Impaired (does miet MPCA standard$gefore it is listed on the 303(d) Impaired Waters list,

at which point a TMDL study is required

The charts included in this report have beotored eitheipurpleor red. Thepurplebars indicate that the value is
meeting the standard, while the red bars indicate that the value is not meeting the standard.

The following lakes have been delisted, or removed, from the impaired waterkrigin Lak€2017),North and South
Center Lake(2020).



Project Objective

The purposef the 2021 ChisagdCounty Water Quality Monitoring program is to help achieve goals identified
the Lower St. Croix Comprehensive Watershed Management Pla@lasdgo County Local Priorities Appendix
and theChisago Lakes Lake Improvement District Water Resource Management Plan.

Lower St. Croix Comprehensive Watershed Management Plan, Chisago County Local Priorities Appendix:

Implementation for Prioritization and Analysis

1. Develop a countywide annuelater quality monitoring plan for nutrients, aquatic life, and other parameters to
determine ambient water quality concentration trends and loading for all public waters in Chisago County, inc
lakes with public accesses and the main stems and selédtritaries of Rock Creek, Rush Creek, Goose Creek,
Sunrise River, and Lawrence Creek.

Implement a countywide lake water quality monitoring plan.

Develop an annual water quality monitoring report for Chisago County describing the water resources ndonito
and their parameters.The annual report will provide a complete summary of the monitoring results.

wn

Chisago Lakes Lake Improvement District Water Resource Management Plan:

Goal 1:Preserve, protect, and enhance water quality within the Chisago Chhaiakes watershedObjective

2: Annually monitor nutrients, aquatic life, and other parameters to determine water quality concentrations,
trends, and loadingThe resultant report will provide information about lake water quality and interpretation of
trends.

Past water quality monitoring has been useful in determining long term water quality tréndsddition, water
quality monitoring data is essential for completing the Total Maximum Daily Load Studies within the County
Continuing the water quali monitoring will help determine progress in obtaining water quality goals.

Twenty-eightlocations were monitored through thjgrogram in 202. Fourlakes (Chisago, North Center, Spide
and Goose) had 2 monitoring locations eathost locations were muitored 5 times, once a month, May
through Septemberln 2021, Ogren Lake was only sampled during May and June and is therefore not inclu
GKA& &SI NRA NIy AYyShmpledaerelcdlected/asthetidepest past yfihe BKedl | ®

2021 Sanple gaphsrepresent 202 data only. In some cases, 206819 data idisted below the chart for
comparison.Trend graphs include a range of years, depending on what data is available.

0 Thanks to the Chisago Lakes Lake Improvement District and Chisayg Gater Plan for
providing partial staff and funding for the program.

0 Thanks to the Chisago Soil & Water Conservation District for providing review of data,
AYOSNIINBGOF A2y > adzooYAGdart (2 at/ ! Qa 9vdz{

0 Thank you tdGreg Anklan, Lisa Bardon, David Gerty, Daniel Lee, Scott Méster,Storlie Scott
Thelen, and Tina Walkowaik for serving as Volunteer Water Quality monitors and collecting
samples fron Pioneer, Wallmark, Linn, Emily, School, Bloom, and Ogren, Lakes
respectively.Without the volunteers, we would not be able to collect the water samples and
have water quality information on the smaller lakeghin the Chisago Lakes Lake Improvemer
District
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